The photovoltaic properties of a good rectifying Al/ZnO/pSi/Al Schottky diode are studied. 
INTRODUCTION
Through the last decades, ZnO thin films and devices have been extensively investigated due to their potential applications in optoelectronic devices and photovoltaic cells.ZnO has attracted researchers in films and devices [1] [2] , it has intensively grown onto different substrates,like p-type silicon, InP, graphite, as thin films, Schottkybarrier diodes (SBD) and heterostructures (HS) [3] [4] [5] .The ZnO devices based on ZnO have been fabricated by various methods like sputtering [6] , spin coating and spray pyrolysis [7] [8] .The application of ZnO device are various, like gas sensors and solar cells [9] [10] .In the aim to prepare a photovoltaic device, we fabricate a Schottky diode based on a wide band gap semiconductor ZnO,Eg> 3 eV with a good rectifying behavior. The study's aim is to replace standard Schootky diode by those based on wide band gap oxide semiconductor.
PREPARATION OF THE THIN FILM AND FABRICATION OF DIODE
ZnO films are grown by USPD route from zinc acetate (Zn (CH 3 COO) 2 , 2H 2 O) used asprecursor. 0.1 mole of zinc acetate was dissolved in 100 ml of methanol. Both Al and Sn doping were added from the aluminum chloride (AlCl 3 ) and tin chloride (SnCl 2 ) to the precursor with a concentration of 2%. The used substrates were successively cleaned by methanol for 15min and distilled water for 20 min. We deposit our films at fixed substrate temperature of 350 °C and the time deposition was 5min and the distance nozzle substrate was around 5cm. The metallic contacts were made by thermal evaporation in vacuum at 10 -6 Torr, using a mask.The cross section of Al/ZnO/pSi/Al structure is sketched in figure1.
The obtained Al contacts are circular with a diameter of 1.5 mm and thickness of 250
nm.Measurements of current-voltage dark and illumination were carried out by Keithley source meter unit SMU 2400 as shown in figure 1.
Fig.1.
A schematic cross-section of the Al/ZnO/pSi/Al structure
RESULTS AND DISCUSSION

The schottky diode investigation under dark
The figure 2 shows the current-voltage measurements in dark conditions of A/ZnO/pSi Schottky diode. The I-V characteristics in dark exhibit a good rectifying profile of 3900 at ±2V. The exponential profile of the forward current-voltage characteristics depends strongly on the property of active material used fordiode. The I-Vcharacteristics exhibit a slope which depends on two magnitudes the ideality factor (n) and the reverse saturation current. From the I-V semilog plot, under condition of V >3kT/q in the forward direction [11] , the ideality factor is determined as follows [12] ;
Where q=1. 6 10 -19 C is the carrier charge, T=300 K is the absolute temperature, k=8.625 10
eV/Kis the Boltzmann constant, dlnI /dV is the slope of straight part of the forward I-Vcurve.
The parameter n gives detail information about the recombination process to be taken place in the diode and shape of the interfaces. The ideality factor values were calculated from the slope and intercept of figure 3 . Under dark condition, n is of 3.5 (greater than unity).The obtained values of n ranged within the gap 2.49-3.02 in dark under heating condition as tabulated below (table 1). As found in literature, ideality factor depending on temperature is ranged within1.7-3.5 [13] . Another parameter that affects the exponential part of I-V characteristics is the saturation current I 0 which gives the numbers of charges capable to overcome the energetic barrier in reverse bias voltage. According to the thermo-ionic emission mechanism, the current versus voltage depending on I 0 is expressed as follows [6] , V is the applied voltage, R s is series resistance and I 0 is given by [11] ,
Where A is the diode contact area (0. 
The barrier height is then given by,
Using to the obtained values of V 0 =0.32 V, F(V 0 )=0.42 V from the figure 6, the barrier height is then of 0.47 V. Besides, the series resistance is then deduced from the following relation,
Where γ is a dimensionless integer greater than ideality factor, I min is the current value to corresponding voltage. Consequently, the series resistance is found to be of 8 kΩ.
This function is available when the mechanism tends exhaustively to thermionic one. In contrast, when the resistance effect dominates, the two parameters Φ B and R s are determined from the function H(I);
Fig.4. Plotting of I vs. V (semilog scale) measured at various temperatures (295K-380K) of
Al/ZnO/pSi Schottky diode .
However, the function H(I) depending on Φ B and R s, as shown in fig.5 , can be expressed as follows,
The variation of dV/dlnI is sketched in figure 5 . The parameters like height barrier and series According to eqn. 12, an approximate fill factor is assessed at 0.44, 150 watt corresponds to 100mW/cm 2 (1.5 AM). Similar trends were found in previous works [17] .
The dark current-voltage characteristics of Al/ZnO/pSi/Al Schottky diode at various temperatures.
The temperature dependence of I-V characteristics under dark is plotted in figure 4 within the 295-380 K temperature range. It is observed from the sketch a non-ideal behavior of the diode, so exhibits a rectifying profile. Therefore, the ideality factor is greater than unity as listed in table 1; it goes from 1.1 to 3.5. The ideality factor decreases with increasing temperature as indicated in table1. The parameter n depending on temperature is ranged within 1.7-3.5 as reported in the literature [13] . As can be easily seen from the figure 4, a clear deviation from the linearity in the forward current region is detected. This deviation is due to the series 
CONCLUSION
The Al/ZnO/p-Si/Al Schottky diode was fabricated by a facile technique controlling parameters like film and contacts thickness, vacuum pressure and temperature. Our device exhibits a good rectifying profile and a lower ideality factor <3.6. Height barrier is around 0.7 V. the photocurrent is evaluated at 2 mA, this obtained value leads us to us the as fabricated diode in photodiode application. Effect of light power and temperature on microelectronic parameters was clearly observed. Such device can be used in solar cells, photoconductor and photodiode. 
